Culture supernatant fluids from lymphocytes of immunized animals incubated in vitro with specific antigen reportedly affects the activity of macrophages in vitro. Nathan et al. (7) reported increased macrophage adherence, phagocytosis, and hexose monophosphate oxidation in macrophages from normal guinea pigs incubated with supernatants of lymphocytes from o-chlorobenzoyl bovine gamma globulinimmunized animals after the lymphocytes were incubated with the specific antigen. Patterson and Youmans (8) found a significant decrease in the number of virulent Mycobacterium tuberculosis H37Rv in normal macrophages when splenic lymphocytes from mice immunized with avirulent M. tuberculosis H37Ra were added. They also observed intracellular inhibition when culture fluids from immune spleen cells incubated in vitro with specific antigen were added to normal macrophages. Howard et al. (3) reported similar observations when lymphocytes from Histoplasma capsulatum-immunized mice were added to normal macrophages.
The increased macrophage antimicrobial activity is not specific for the immunizing organism. Culture supematant fluids of lymphocytes from listeria-immunized mice incubated in vitro with listeria confer the ability to inhibit virulent mycobacteria on normal macrophages (5) , and culture filtrates of BCG-immune lymphocytes incubated with BCG activate normal macrophages to greater killing of listeria (Sal- We detected antilisterial activity in mouse peritoneal cell lysates that depends on the presence of a reducing agent, dithiothreitol (DTT) (6) . This is a report of the detection of this activity in lysates of normal macrophages and an increased activity in lysates of macrophages incubated with culture fluids from BCGimmune lymphocytes.
MATERIALS AND METHODS
Mice. CBA/J female mice, approximately 9 weeks old, were obtained from Jackson Laboratories, Bar Harbor, Me. They were housed five per cage and given water and food pellets ad libitum.
Bacterial preparations. Mycobacterium bovis BCG was grown at 37 C for 2 weeks in Dubos broth base without enrichment or Tween 80 (Difco Laboratories, Detroit, Mich.) with 0.5% dextrose, centrifuged, and homogenized with mortar and pestle. Cells were suspended in tissue culture media, the concentration estimated by centrifugation in a Hopkin's tube, and adjusted to approximately 108 organisms/ml.
Listeria monocytogenes was maintained on brain heart infusion agar (Difco). Cultures used for measuring antilisterial activity were grown for 18 h in brain heart infusion broth (Difco) at 37 C with shaking.
Immunizations. Macrophage collection and culture. A modification of the method of Klun and Youmans (4) was used. Peritoneal cells of normal, unstimulated mice were collected as described elsewhere (6) . The cells were pooled, centrifuged 10 min at 5 C at 250 x g, and resuspended in the above medium with 10% horse serum added. Differential cell counts and viability were determined as above, and cell numbers were adjusted to 107 macrophages per ml. A 15-ml amount was placed in plastic tissue culture dishes and incubated at 37 C in 95% air and 5% CO2. After 2 days, the medium and unattached cells were removed, fresh medium was added, and the macrophages were incubated for an additional 24 h.
After 3 days of incubation, the medium was removed and replaced with 10 ml of fresh medium and 5 ml of lymphocyte culture fluid. The cell cultures were incubated for 24 h. The medium was decanted and the adherent cells were rinsed quickly and gently with 1:1 trypsin-ethylenediaminetetraacetic acid at room temperature. The cells were covered with cold trypsinethylenediaminetetraacetic acid and removed with a rubber policeman. The macrophages were washed, counted, and resuspended to 2 x 106 macrophages per ml in 0.1 M phosphate buffer, pH 7 .0. The cell suspensions were 99% macrophages.
Preparation of cell lysates and lymphocyte culture fluids for assay. Macrophage and lymphocyte suspensions were lysed with staphylococcal deltahemolysin as described elsewhere (6) . When microscopic examination determined that greater than 95% lysis had occurred, portions were removed and assayed immediately for antilisterial activity.
Supernatant fluids from cultured lymphocytes were dialyzed in distilled water that had been degassed and flushed with argon. The dialyzed culture fluids were assayed immediately. Samples of cell lysates and dialyzed lymphocyte culture fluids were stored at 4 C and reassayed after 3 weeks.
Antilisterial assay. Antilisterial activity was measured by a modification of the assay described in a previous paper (6) . Serial threefold dilutions of the material to be tested were made in two diluents, 0.1 M phosphate buffer (pH 7) containing 0.01% bovine serum albumin with and without DTT at a concentration of 10 mM. The controls were tubes containing 1.0 ml of the diluent. An 18-h broth culture of L.
monocytogenes was centrifuged, resuspended in 0.85% saline, and diluted to about 2 x 106 colony-forming units per ml. A 0.1-ml amount was added to each dilution and control tubes. The tubes were incubated for 2 h at 37 C. The suspensions were diluted, and samples of each dilution were added to 15 ml of warm, melted brain heart infusion agar. After mixing, the contents were poured into petri dishes, allowed to solidify, and incubated overnight at 37 C. The number of colonies were counted, and the titer was taken as the highest dilution which inactivated 50% of listeria when compared to the buffer control.
RESULTS
Antilisterial activity of lymphocyte culture fluids. In the absence of DTT, no detectable antilisterial activity was found in fresh lymphocyte culture fluids except in those from BCGstimulated lymphocytes of BCG-immunized mice (Table 1) . Without DTT, no antilisterial (2) found that the addition of sensitive lymphocytes had a greater effect on macrophage bacteriostasis than did supernatant fluids and suggested that the mediators produced by lymphocytes may be labile. In their experiments, the effect of lymphocytes on macrophages was detected by determining the bacterial inactivation in intact macrophages. Our system offers the advantage of measuring bacterial inactivation in a cell-free system and examining the process at a subcellular level.
